Structural and biochemical identity of retinal rod outer segment membrane guanylate cyclase.
Recent molecular cloning reports show that there are at least three membrane guanylate cyclases in vertebrate retina: (1) atrial natriuretic factor receptor guanylate cyclase (ANF-RGC), (2) C-type natriuretic peptide receptor guanylate cyclase (CNP-RGC), and (3) "retinal guanylate cyclase" (RetGC). The specific cellular localization of the first two cyclases is unknown, but RetGC is apparently localized in photoreceptor cells, suggesting that it participates in visual transduction. With the overall objective of identifying the guanylate cyclase that is linked to phototransduction, we compared the structural and regulatory properties of the biochemically characterized 112 kDa bovine rod outer segment membrane guanylate cyclase (ROS-GC) with those of RetGC, ANF-RGC and CNP-RGC. The N-terminal and two internal peptide sequences of purified ROS-GC had about 90% similarity with the corresponding sequences of the RetGC; the sequence identity with natriuretic peptide receptor cyclases was about 30%. A 19 amino acid long sequence from a tryptic peptide of ROS-GC had no corresponding sequence in the other three cyclases. ROS-GC was inhibited by ATP but ANF-RGC and CNP-RGC were activated by ATP in the presence of the respective peptide hormones. These results suggest that ROS-GC represents a new subtype of the membrane guanylate cyclase family that is structurally and biochemically distinct from the other retinal cyclases.